Location of the Uraniwa Hills and Yokoniwa Rise in the southernmost portion of the Central Indian Ridge (CIR). CIR-1; CIR-2 and CIR-3 indicates different segments (see details in Morishita et al., 2015) . Note that collected mantle peridotites and troctolites are spatially unrelated. 
Additional Figures

Details of analytical methods
Re-Os isotopes and Platinum Group Elements
Osmium isotopes were determined by negative thermal ionization mass spectrometry (N-TIMS) using TRITON (Thermo-Fischer Scientific). Rhenium and PGE concentrations were determined by Q-pole type inductively coupled plasma mass spectrometer (ICP-QMS; Agilent 7700s).
The analytical method used for this study is identical to that reported in Ishikawa et al. (2014) . In particular, Carius tube digestion method (Shirey & Walker, 1995) , organic extraction method (Roybarman, & Allegre, 1995) , micro-distillation method (Cohen and Waters, 1996) Pt solutions and inverse aqua regia solution (total 10 mL)
were sealed in Pyrex glass tubes. The tubes were heated in an oven at 240℃ for 72 hours. After heating, carbon tetra chloride was used for extraction of Os from the acid solution three times. Then the Os was back-extracted into HBr and purified by micro-distillation. Purification of Re and other PGE was accomplished by two kinds of anion-exchange column and solvent extraction using Nbenzoyl-N-phenylhydroxylamine. Measurements of Os isotopes were done by negative thermal ionization mass spectrometry (N-TIMS) using TRITON (Thermo-Fischer Scientific). Peak jumping method using an axial secondary electron multiplier (SEM) for Os. Table DR1 ). In addition we analyzed reference materials with our method in parallel to the unknowns. These analyses are furnished in Table DR2 where they are compared with literature data.
Bulk rock major and trace elements
Bulk-rock major and trace elements analyses were determined at JAMSTEC. The major element compositions were measured by X-ray fluorescence spectrometer (XRF), following the fused glass bead method described in detail by Tani et al. (2006) . Trace elements compositions were determined by inductively coupled plasma-mass spectrometry (ICP-MS) using Agilent 7500ce. Sample powders (~50 g) were digested by HF and HClO 4 using the method reported in Nakamura and Chang (2007) and Senda et al. (2014) . Compositons are reported in Table DR1 .
Additional references (if not cited in the main text)
Reactive crystallization model
The reactive crystallization model (Fig. 1) predicts the Os composition of a mantle derived melt evolving through the preferential assimilation of interstitial radiogenic sulfides and synchronous fractionation of magmatic sulphides (see also Sen et al., 2011 Os composition of the melt produced at each step of the reaction. At each step, the initial melt interacts with 1 wt% of peridotite, crystallizing the same amount of silicate phases (Ma/Mc ~1), in agreement with thermodynamic calculations on melt-mantle reactions (see Kelemen et al., 1997; Collier and Kelemen, 2010) and with our previous study on Uraniwa troctolites (Sanfilippo et al., 2015) . Considering a mean 187 Os/ 188 Os ratios of 0.120 and 0.150 for unradiogenic and radiogenic sulfides in AP (Alard et al., 2005; Harvey et al., 2006; Warren and Shirey, 2012) 
